Reference 1 

Partial Translation: 

Japanese Patent Application laid open No. S60-126871 

Title of the invention: Semiconductor Pressure-sensitive device 

and method for manufacturing thereof 

Application No. : S58-234276 
Filing Date : December 14, 1983 
Publication Date: July 6, 1985 
Inventor : isao SHIMIZU et al . , 

Applicant : Hitachi Ltd. 

Hitachi Microcomputer Engineering Ltd. 

[Embodiment] 

Figs. 3 to 7 show sectional views each indicates a process for 
manufacturing a diaphragm sensor using a silicone crystalline substrate 
according to an embodiment of the present invention. Each process will 
now be explained. 

(1) A P-channel impurity doped high-resistivity silicon substrate 
having a thickness of 400 micro meters is provided. As shown in Fig. 
3, the ions of 0 2 or N 2 are implanted to a diaphragm region in the surface 
1A through a mask 5. In this occasion, the ion implanting energy is 
250 KeV, the density of impurity is 10 16 atoms/cm 2 , and the depth of 
implanting is 0.2 micro meters. 

(2) Then, the silicone is epitaxially grown under a low-pressured and 
low temperature condition (800 °C) so as to form, as shown in Fig. 4, 
an n-channel impurity doped silicone crystalline layer (n-type Si layer) 
6 at the position 20 micro meter below the surface. 

(3) By using a conventional technique for selective impurity diffusion, 
as shown in Fig. 5, a p-channel diffusion resistance layer 7 are formed 
in the diaphragm region while a required semiconductor region (not shown) 
is formed in a peripheral portion. The heating process accompanied with 
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the diffusion (1200 °C) causes 0 2 or N 2 introduced at the process (1) 
to be activated so as to form an insulating membrane 8 such as Si0 2 or 
Si 3 N 4 at the interfacial portion between the P-channel Si substrate and 
the epitaxial n-channel Si layer 6. 

(4) The back surface IB of the semiconductor substrate 1 is polished 
to accomplish specular finish and a mask 9 comprising a resist 
(corrosion-resistant resin) or oxide layer (Si0 2 ) is formed thereon. 
Anisotropic etching is performed through the circular window of the 
mask to form the diaphragm. In this regard, the principal surface of 
the crystalline substrate is selected to be a <100> plane and alkaline 
liquid is used as etch liquid, whereby a recess 2 of gradient 0=57° 
(i.e. octagonal recess) is formed on the back surface of the substrate. 
In this occasion, the insulating membrane 8 such as Si0 2 or Si 3 N 4 formed 
between the substrate 1 and the epitaxial layer functions as an etch 
stopper to control the depth of recess. The diaphragm having desired 
thin portion is thus obtained. 

The thickness of thin portion of the diaphragm is determined by 
that of the epitaxial layer . However, since the thickness of the epitaxial 
layer is accurately controlled, the desired thickness of thin portion 
can be obtained. Specifically, the accuracy for etching the thin portion 
of the diaphragm falls within the range of ±4 micro meters, whereas 
the accuracy for epitaxial growth falls within the range of ±1 micro 



meter. 
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